Impaired neural coordination in hippocampus of diabetic rat.
In vitro electrical neurophysiological and behavioural studies have shown that diabetes mellitus negatively affects hippocampal function. In this study, by using in vivo extracellular recording, the spontaneous neural activity was obtained from hippocampus of anaesthetized rats in both streptozotocin-induced diabetes group and normal control group. Temporal relationship between neuronal firing and slow oscillation (1-4 Hz) of local field potentials (LFPs) in hippocampus was analyzed using coherence and phase locking measurement. Lower coherence value (0.617+/-0.028) was observed in diabetic rats than that in control rats (0.730+/-0.024) (P=0.005). Furthermore, phase-locking measurement using von Mises fitting parameterized by a concentration parameter kappa showed a lower degree (kappa= 0.347+/-0.113) of temporal coordination between neuronal spiking and slow oscillation of LFPs in the hippocampus of diabetic rats than that of normal ones (kappa= 1.174+/-0.134) (P<0.001). Both approaches demonstrated that diabetes can indeed impair the temporal coordination between neuronal spiking and slow oscillation of population activity in hippocampus. This observed neural coordination impairment may serve as a network level mechanism for diabetes-induced memory deterioration.